ABSTRACT Weekly returns from the Royal College of General Practitioners research unit indicate that the attack rates for acute asthmatic episodes show a summer peak followed by an autumn peak in five out of the eight years studied, a summer peak alone in one year, and no discernible peak in two years. The autumn peaks coincide precisely with the rise in acute bronchitis attack rates, suggesting that autumnal asthma may be due to viral infections occurring against the background ofbronchial hyperreactivity induced by summer pollen exposure. These data might also suggest that autumnal asthma is more likely to be diagnosed as acute bronchitis. Hay fever attack rates coincide with the rise in grass pollen counts, whereas the summer asthma peak is delayed by two to three weeks after the pollen peak.
asthma is high, with many days of schooling' 2 and work lost in England and Wales-the latter having increased from around 2 million a year in 19683 to over four million a year in 1982 (Department of Health and Social Security, personal communication). Epidemiological studies of asthma in Britain have, however, in general concentrated on hospital admissions (Hospital Activity Analysis)4 or mortality.5 6 There have been several studies of asthma in individual practices in England,7 which had the benefit of being performed where the general practitioners had a particular interest in asthma. The data obtained by the Royal College of General Practitioners (RCGP) research unit from its weekly returns can be used as indicators for assessing national trends in acute bronchitis.8 Data are also available for asthma and hay fever from 1976, and the present study was performed to assess any seasonal changes in asthma attack rates and to determine whether there has been evidence of an increase in annual attack rates for either condition since 1976.
Methods
The source of the data examined in this study has been described fully elsewhere.89 In summary, weekly Accepted 11 September 1985 returns from 41 general practices in the United Kingdom are sent to the RCGP research unit, at Harborne in Birmingham, recording the number of "events" in a series of diagnostic categories, including acute respiratory conditions, seen in each practice over the previous week. Asthma and hay fever rates are given per 100 000 population at risk for all ages from 1976 to 1983 for asthma and from 1981 to 1983 for hay fever. The data for 1983 are also presented in five age bands (0-4, 5-14, 15-44, 45-64, 65 and over). There is no information available about the distribution of attack rates between the sexes by age.
Grass pollen counts were obtained from the National Hayfever and Pollen Counting Bureau Station at Dudley, West Midlands. This is near the geographical centre of the area covered and the counts are used to represent the average for the whole country.
To bring out any consistent but slight cyclical trends occurring at the same time of year over the years studied, the data for asthma have been summed for all years. If the trends are not consistent from year to year, however, then any individual yearly peaks will be smoothed out or even lost altogether by this kind of analysis.
Results

ALL AGES
Hay fever (ICD No 477; available for 1981-3 only) There is a unimodal peak attack rate occurring in June of each year (fig 1, table 1 10 per 100 000 to a maximum of 38 per 100000 at week 27, returning to 10 per 100000 at week 31, where it remains through the winter (apart from two weeks in the autumn with rates of 18 and 20 per 100000). The asthma peak appears to be delayed by two to three weeks after the peak pollen count.
The main perturbing influence affecting these data is the diagnostic individuality of each general practitioner, particularly where asthma is concerned, since the doctors use their own diagnostic criteria without a common set of guidelines. Scadding's definition of asthma" has its limitations, one of which is that no mention is made of the clinical picture as seen by a physician. So a patient with cough, a common symptom of asthma,'2 may consequently be regarded as having acute bronchitis rather than asthma. This will result in underdiagnosis of asthma,213 and consequent underestimation of asthma attack and prevalence rates, and also in the prescription of inappropriate treatment being prescribed. " In the case of hay fever, on the other hand, there is likely to be high diagnostic consistency among general practitioners, so that the data may be useful for following regional as well as national trends for this particular condition.
The data for hay fever show a clearcut, unimodal summer peak, maximal at around week 25, in a remarkably constant manner. This is closely related to the increase in grass pollen counts. There is usually a two week phase shift in pollen counts from Devon to Scotland in any given year, so it is reasonable to use the Dudley counts as representing the count for the whole country. A very small proportion of the patients presumably had perennial rhinitis, accounting for the consistently low level winter rates. In the extremes of life the total numbers per week are so small that little can be drawn from the data apart from the fact that the condition would appear to be infrequently diagnosed. A recent report from Denmark,"5 covering a population at risk of around 500 000 in general practice, also noticed the peak hay fever period to be weeks 21-26. They measured birch pollen as well as grass pollen and believed that birch pollen was more likely to cause problems in the older patients, but this will need further confirmation.
The data on asthma show that in some years appreciable summer peaks occur but these are not seen in the 0-4 and 65 + age bands in the one year analysed for age. These peaks are likely to be due to release of grass pollen but, interestingly, the hay fever peak, which is undoubtedly related to grass pollen, precedes the summer asthma peaks by some two to three weeks. This may represent a difference in disease mechanisms or a tendency for patients with hay fever to present immediately their symptoms start to occur, the asthmatics tending to delay before going to their general practitioner as they have treatment already available, which they continue to use, possibly at increased doses, until they consider that their symptoms have not responded.
As discussed elsewhere,8 these data cannot identify those individual patients who attend with recurrent attacks of asthma. This might confer a bias on acute asthma attack rates, particularly if a large proportion of recurrent attenders presented in summer and autumn. This would not, however, affect any interpretation of the existence of the seasonal peaks, although it would affect the magnitude of the peaks if this was being assessed. The seasonal distribution of asthma attendances is in direct contrast to findings from hospital based studies, which show maximal rates of attendance at hospital emergency departments in the autumn in the United States16 and in England and Wales both for children' and for adults (Khot, personal communication) , and to the finding that deaths from asthma are maximal in the autumn quarter.5 This might suggest that summer asthma is less likely to be fatal or that autumn admissions are due either to chronic, refractory cases of summer asthma or to autumnal aetiological causes. The figures from general practice show that autumn peaks of asthma are consistently preceded by a summer peak, the former coinciding with the start of the autumn rise in acute bronchitis rates. Provided that there is no regional difference to explain these dual peaks, this could suggest that a summer of sensitisation is likely to leave asthmatic patients more susceptible to the effects of autumnal viral infections. The suggestion that viruses are responsible for autumnal asthma has been made before,'7 18 with the additional possibility that such viral infections may perpetuate the problem by increasing bronchial hyperreactivity. '9 Other suggestions for the autumnal rise are changes in the weather202 and variation in 116 the levels of house dust mites. 22 The theory that release of fungal spores may play a part is more tentative. 23 The slight rise in acute bronchitis rates associated with the summer rise in asthma may give further evidence to the belief that asthma is being misdiagnosed as acute bronchitis. This may be compounded by regarding the same symptoms as due to "allergy" in the summer and "infection" in the winter. The mean weekly attack rates for asthma in 1983 are highest up to the age of 14 and then fall away with age. This is consistent with the work from the United States, 24 showing that a diagnosis of asthma is more likely to be made in young, non-smoking, atopic individuals but that in older patients who smoke cigarettes a diagnosis of bronchitis is more likely to be made.
There has been little change in the annual average weekly attack rates for asthma over the last four years according to these data. This is interesting, given that the analysis of Health Activity Analysis data by Khot et al4 suggests that there has been an increasing trend in admissions to hospital for asthma in children over the last eight years. One possible explanation is that the clinical threshold for admitting patients with asthma has been lowered over this period. Alternatively, patients may be developing worse asthma even though the prevalence remains unchanged. A third possibility is that asthma is being diagnosed more in hospital than in general practice.
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